The title compound, {(C 8 H 20 N 2 ) [PbI 4 ]} n , is an inorganicorganic hybrid. The structure is composed of alternate layers of two-dimensional corner-sharing PbI 6 octahedra (1 symmetry) and 1,4-bis(ammoniomethyl)cyclohexane cations (1 symmetry) extending parallel to the bc plane. The cations interact with the inorganic layer via N-HÁ Á ÁI hydrogen bonding in the right-angled halogen sub-type of the terminal halide hydrogen-bonding motif.
Related literature
For other examples of inorganic-organic hybrid structures encorporating cyclic ammonium cations, see: Billing & Lemmerer (2006) . For hydrogen-bonding nomenclature for inorganic-organic hybrids, see: Mitzi (1999) . For the related chloridoplumbate(II), see : Rayner & Billing (2010a) and for the isotypic bromidoplumbate(II), see: Rayner & Billing (2010b) .
Experimental
Crystal data (C 8 Table 1 Selected bond lengths (Å ).
Pb1-I2 Table 2 Hydrogen-bond geometry (Å , ). (Farrugia, 1997) and DIAMOND (Brandenburg, 1999) ; software used to prepare material for publication: WinGX (Farrugia, 1999) and PLATON (Spek, 2009 
Comment
The title structure (Fig. 1) is one of three 2-dimensional hybrid structures that we have synthesized encorporating this diammonium cation. The structures differ in terms of their halogen ligands, which include iodide (presented here), the bromide (Rayner & Billing, 2010b ) and chloride (Rayner & Billing, 2010a) . The bromide and iodide hybrids are isotypic and crystallize in the monoclinic system with space group P2 1 /c while the chloride hybrid crystallizes in the orthorhombic, Pnma system.
In the structure of the title compound the lead atoms in the PbI 6 octahedra occupy inversion centers, giving the octahedra 1 symmetry. The PbI 6 octahedra share corners to form layers extending parallel to the bc plane. Octahedra from alternate layers are eclipsed relative to one another (Fig. 2) . In all three structures only the trans form of the cation has been observed, giving the cation 1 symmetry (Fig. 3) . The ammonium cations interact with the inorganic layer via N-H···X (X = Br, I and Cl) hydrogen bonding in the right-angled halogen subtype of the terminal halide hydrogen bonding motif (Mitzi, 1999) . Billing & Lemmerer (2006) reported a series of inorganic-organic hybrids encorpoating cyclic ammonium cations, however no diammonium cations were synthesized.
Experimental
A mixture of 0.050 g (0.11 mmol) PbI 2 and 0.017 g (0.17 mmol) 1,4-bis-(aminomethyl)-cyclohexane (mixture of isomers) was dissolved in 5 ml HI at 383 K and slow cooled at a rate of 0.069 K/min to yield yellow, plate-shaped single crystals suitable for X-ray analysis.
Refinement
The H atoms on the diammonium cation were refined using a riding-model, with C-H = 0.99 Å, N-H = 0.91 Å and with U iso (H)=1.2U eq (C) or 1.5U eq (N). The highest residual electron density peak (1.76 e Å-3) was 0.955Å from Pb1. Figures   Fig. 1 . The extended asymmetric unit of the title compound with atom labels. Displacement ellipsoids were drawn at the 50% probability level. Symmetry codes: (a) -x, -1/2+y, 3/2-z (b) -x, 1-y, 1-z (c) x, 3/2-y, -1/2+z (d) 1-x, 1-y, -z. 
Special details
Experimental. Numerical intergration absorption corrections based on indexed crystal faces were applied using the XPREP routine (Bruker, 2005) Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. sup-4 
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